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Abstract 
Significant differences in activity and travel patterns are found in this paper among teenagers in three different urban 
environments in Greece.  Using a sample of 364 high-school students, aged from 12 to 18 years old, representing 
different urban and rural geographic areas and through personal interviews at schools and via a web questionnaire, 
teenagers state of engaging in simpler tours in the morning (Home-School-Home) and more complex activity chains 
in the afternoon, since the vast majority participates in outdoor activities. Seventeen (17) different travel patterns 
were identified for the morning activities and forty three (43) for the after-school activities. Due to the limited public 
transport availability in rural areas, teenagers tend to utilize motorcycles with the consent of their parents, even if 
they are unlicensed. Moreover, model estimations regarding mode choice show that parental caregiving and attitudes 
towards active transport and environmental protection affect mode choice behavior.  Recommended policy actions 
include improvements in public transportation services; identification of safer routes for after school activities (e.g., 
sports and leisure); and development of educational programs for parents and kids promoting active transportation.  
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1. Introduction 
The ages of 12 to 18 are recognized as being a crucial period in a young person’s life, when initial steps 
to independent adulthood are taken. In addition, the cultural icon of the “teenager” has now matured into 
an established market segment increasingly targeted by the private sector (Datz et al., 2005). In contrast, 
travel behavior research and the transport industry/sector lag behind in recognizing the importance of this 
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age group as a shaper of policies and in developing strategies and campaigns required for effective 
targeting and guiding desirable behaviors.   
 
In fact, the vast majority of travel behavior research addresses adults leaving a gap in the literature on 
investigating the factors that affect teenagers’ travel behavior. Moreover, the growing trend of escorting 
underage persons by car added to their invisibility as transport consumers. In fact, young persons in 
transport research are characterized as “victims” or “problems” but not until recently as complex actors or 
strategists whose views, attitudes, and travel behavior are worthy of investigation (Simpson, 1997; NCB, 
1998; Davis et al., 1996; Jones et al., 2000; Thomsen, 2004; Cain, 2006). However, more than ever before 
teenagers live in more complex environments that increase their need to travel. On the one hand, their 
activity participation and mobility are constrained by parental consent and age restrictions on driving. On 
the other hand, their burgeoning maturity grants them increased license to make independent decisions 
and spend time without adults’ supervision. However, their travel behavior remains largely unrecorded 
and there is an increasing interest in researching young peoples’ perceptions of travel behavior (Joshi, 
1995; Jones et al., 1998; Clifton, 2010), and pressing need to understand how policies might be re-framed 
to meet their needs, as part of a wider research agenda on risk and safety. Moreover, studying the travel 
behavior of teenagers is an important subject, since habits developed at this age shape their travel 
behavior as adults.  
 
Every day teenagers are making trips to school, after-school private tutorial lessons, sports activities, 
entertainment activities, visiting friends, parks and a host of other destinations. How teenagers travel on 
those trips has significant environmental, economic and safety impacts on society but also short and long 
term health impacts on the teenagers (O’brien and Gilberd, 2003; Antoniou et al., 2009).   
In recent years many surveys in the US and the UK have investigated elementary children transport 
behavior and especially transport to school behavior. However, in other European countries little research 
have been done on this topic. However, in the Mediterranean countries due to differences in culture and 
education  the attitudes and perceptions of teenagers might differ from those in US and UK, though to the 
best of our knowledge no research has been conducted on this topic.   
In 1999, a study was conducted in the United Kingdom examining the issue of young people and crime on 
public transportation (Stafford et al., 1999). A survey of 582 people between the ages of 11 and 19 years 
old was conducted as part of the study. The questionnaire collected information on existing travel 
behavior characteristics, as well as attitudes towards public transport and car ownership, and suggestions 
for encouraging public transport trans use among young people. The results showed that teens in the UK 
utilized a variety of transportation modes for the trip to school. The most common mode across all age 
groups was walking, at around 50 %, followed by the school bus, public buses and private car. Moreover, 
the majority of teens does not use public transport alone, and is more likely to ride with friends, siblings, 
or parents. The study also noted that children and young people living in households without a car were 
more likely to use public buses for non-school related trips. With regards the perceptions and attitudes the 
subject was introduced with a reference to previous study (Goodwin et al., 1983) which had found that 
travel habits developed at a young age could influence subsequent behavior, and that those who were not 
regular public transport users as young people were less likely to be public transport users in adult life. 
Furthermore, it was noted that negative experiences with using public transport as young people could 
have a negative impact on travel choices as an adult (Goodwin et al., 1983). The Stafford study found that 
perceptions of public transport were predominantly negative. Teens were critical of cost, availability and 
frequency, cleanliness and comfort, information and safety.  
In 2002, the EU Commission published the document “Kids on the Move” that was developed to assist 
local politicians, teachers, and parents with efforts to improve the mobility and health of Europe’s 90 
million children. Kids on the Move presents research evidence that children’s health is at risk from 
current transportation practices in Europe. Between 15 and 20% of journeys made involve children and 
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young people. Also, 50% of children do not play outside and EU citizens are dissatisfied over the actions 
taken by the public authorities for the protection of the environment. Kids on the Move discusses methods 
for reducing the volume of traffic in areas where children travel, making public  transport more accessible 
and attractive for parents and children, opportunities for making walking (EU Commission, 2002). 
In 2003, a report titled “Kids on the Move in Halton-Peel” was published by the Center for Sustainable 
Transportation in Ontario, Canada (O’Brien and Gilbert, 2003). The study was inspired by another “Kids 
on the Move” project conducted by the European Union in 2002. The researchers used data from the 2001 
phase of the Transportation Tomorrow Survey (TTS), finding that teenagers from 12 to 18 years old made 
2.48 trips per day, while 2.30 in 1986. Also, the analysis showed that public  transport trips being 
generally much more common, and increasing significantly with age to become the most prevalent mode 
by the age of around 16. More specific, the researchers concluded that until about the age of 18, travel on 
schooldays is dominated by the journey to and from school; among 11 to 14 year olds, just over half of 
these trips are made by school bus (28%) or by car (23%).This occurs to the detriment of car-based travel 
modes and the school bus. In 2003, Clifton with data from the 1995 Nationwide Personal Transportation 
Survey (NPTS) investigated the degree of independence in teenage travel and how teenagers travel to 
after-school activities. The data analysis of the 8,568 participants aged 13 to 18 years showed that 
teenagers in the NPTS made over 35,000 trips, of these, after-school trips accounted for 12.4% (or 4,344 
trips) of their total travel. She examined the first trips made directly after-school and found out that the 
majority of teenagers (71.0%) return home after school. Trips for social and recreation purposes make up 
the majority (7.9%) of the after-school trips away from home. Furthermore, the results showed that as 
students age, there is a decline in the percentage of trips made directly home and that the private 
automobile plays a significant role in after-school transport across all age groups.  Although car driver’s 
license in the US can be obtained at age 16, the research concluded that independent movement is limited 
and that many teenagers are reliant on adults for most of their travel.  
Another survey of the Department of Transport in Florida (Datz et al., 2005) examined the teenage 
attitudes and perceptions regarding public transport use. For the analysis, they used data of 23 onboard 
survey reports from 1998 to 2005 from different public transport agencies around the state reporting that 
teenagers rely heavily on the automobile, with public transport accounting for only around 1 to 3% of 
total trips. Also, safety while traveling was found to be a major issue for both parents and teenagers, and 
had a major impact on teenage travel behavior presumably due to a perception of unsafe urban 
environment, particularly after dark.  
Yoon et al. (2011) using data from the 2001 post-Census travel survey conducted for the Southern 
California Association of Governments (SCAG), tried to investigate the propensity to escort children 
under 16 years old to school. Three binary logit models were estimatedÚ the first on independent mobility, 
the second on active transport and the last one on father’s escort.  The estimation results show that 
independent mobility of children is a strong function of their socio-demographic characteristics and their 
family and less the urban environment.  Propensity to engage in active transport, however, is more related 
to the population density and accessibility, and escorting of children by fathers is influenced by the 
relative locations of residences and jobs.   Other studies focus on the school transport of elementary 
school students (Sidharthan et al., 2011; Seraj et al., 2010; Timperio et al., 2004; Alton et al., 2007; 
McMillan, 2007; McDonald, 2008a;2008b) and little work has been done on teenagers transport to school 
and to after-school activities behavior.   The lesson learned from this literature is a need to gain more in-
depth understanding of activity and travel behavior but also attitudes of teenagers separating their 
behavior between before and after school and examining the complexity of their travel patterns.   
The main objective of this paper is to highlight teenagers’ transport behavior and to investigate the factors 
that affect their travel behavior to school and to after-school activities. Specifically, the paper sets out to 
explore the following questions: 
- How much and in which ways do teenagers allocate their time to activities and travel? 
- How do their travel patterns differ among urban, rural and island (insular) areas?  
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- What transport mode do they use in simple and complex travel pattern and environments? 
- How propensity for active travel and parental willingness to escort their children affect travel 
patterns and mode choice? 
- What do these results imply for transport-related policies development? 
 
Teenagers’ daily travel behavior (to school and after school), activities and time use, perceptions and 
attitudes, socio-economic characteristics,  are examined using data from a case study on three very 
different urban and rural areas in Greece that include a high density urban environment,  a rural small 
town, and an island. The innovation  of this research relies on: 1)  the focus on teenagers to gather data 
about their activities  and travel behavior; 2) the data collection methodology including: (a)  the 
development of a   questionnaire  designed specifically for teenagers and used for the survey at schools 
and  over the web; (b)  the study  locations  allowing for the comparison  of travel behavior  from three 
distinct geographical areas; and 3) the analysis and findings that offer guidelines for policies to encourage 
several transport policies, to promote active transport and increase environmental consciousness. 
  
Section 2 of the paper presents the case study and the background of the three study areas. Section 3 
provides a comparative data analysis followed by a brief discussion on a mode choice model for 
teenagers’ after school activities. Section 4 presents the conclusions and policy recommendations.  
 
2. Case study  - Background  
Although Greece is blessed with good weather, active transport (i.e., walk and bicycle) is not widespread 
and the usage of motorized vehicles is steadily increasing.  The majority of the teenagers rely on 
motorized vehicles because they are involved in many outdoor after-school activities and due to the 
limited public transport availability in most rural areas. Moreover, the extensive vehicle use contributes to 
the high number of traffic accidents, with Greece ranking among the countries with the highest number of 
road accidents in Europe (e.g., standardized mortality rates from road traffic injuries per 100,000 
population), in the majority of which young people are involved (ETSC, 2010; WHO, 2007).  Moreover, 
teenagers in Greece are allowed to obtain a driving license for a 50cc motorcycle at the age of 16 years 
old. Strangely, driving schools do not undertake to teach persons for this license category, as the Greek 
law imposes that they are responsible only for educating adult drivers (above 18) for over 125cc 
motorcycles, cars and vans. Therefore, teenagers tend to learn to drive a motorcycle with their friends or 
family (Kamargianni, 2010a; 2010b; 2010c). Moreover, due to their increased need for independent 
transport teenagers drive motorized vehicles (especially motorcycles) with the consent of their parents, 
thus increasing the number of road traffic accidents that teenagers are involved (Kamargianni et al., 2011; 
Polydoropoulou et al., 2011).  Therefore, any attempt to mitigate the negative effect of using 
unsustainable transport modes requires investigation of the factors that affect teenagers’ transport 
behavior to school and to after-school activities. 
 
In this study data are collected from three urbanized environments.  Samples from 3 public high-schools 
in the Greater Piraeus area (an urban area adjacent to Athens-capital city of Greece) of which one is in the 
city of Piraeus and two in the Korydallos neighborhood (see Table 1), 2 high-schools in Didimoteicho (an 
urban border city); and 8 high-schools in the island of Chios (an insular border area) of which five are in 
the city of Chios and 3 in Vrontados (suburb of Chios City at the right hand most top side of Table 1).  
 
The three areas that participated in the survey are completely different in terms of their local culture and 
urban environment, as it can be seen in Table. Piraeus (1) is located within the Athens Urban Area, 12 km 
southwest from Athens’ city center. The majority of the population is employed in the services sector. 
Didimoteicho (2) is a small border town surrounded by agricultural fields and the majority of the 
population is employed in agriculture.  The third environment, Chios (3) is the fifth largest of the Greek 
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islands, situated in the Aegean Sea. The quality of life is relatively high, as it is the fourth Greek county in 
savings with €16.570 per capita and has the 3rd highest car per capita ownership in Greece and the 
highest motorcycle ownership (Hel. Stat., 2011). Students in all the above areas can use car, motorcycle, 
public transport, bike or walking for their transport to school. The difference between urban (Piraeus) and 
rural (Didimoteicho and Chios) areas is that in Piraeus there is a number of alternative choices for public 
transport: tram, metro, train, bus, while in rural areas available are only buses, for which the frequency is 
reduced in the afternoon.  
 
Table 1: Description of the Areas where the survey was conducted 
1. Piraeus 
(Urban Area) 
2. Didimoteicho 
(Rural Area) 
3.Chios 
(Insular Area) 

(Source: GoogleMaps ®)

(Source: GoogleMaps ®) (Source: GoogleMaps ®)
Poppulation 175,697 9,799 53,408 
GDP 24.8 (in Euro) 14.9 (in Euro) 17.8 (in Euro) 
Unemployment Rate 9% 14.2% 11.1% 
Car Ownership  
(cars per 1000 inhabitants) 
718 245 429 
Motorcycle Ownership  
(motorcycles per 1000 inhabitants) 
153 134 306 
Urban Environment 
Heavily urbanized area 
with many buildings per 
km2. Narrow highly 
congested streets, parked 
cars at capacity that 
obstruct the road users’ 
visibility. 
Detached houses and 
few 3-floor buildings. 
Narrow streets with low 
traffic and generally 
low population density.  
3/4-floor buildings and 
detached houses. Narrow 
streets and low population 
density. 
 
 
The data collection took place from April to May 2011 via personal interviews and a web questionnaire, 
designed for the purposes of this research. The Secondary Education Departments of each area  together 
with the research team worked closely together to define the sample of schools and the grades of each 
school to participate in the survey. During the personal interviews researchers visited the schools in order 
to assist with any questions regarding the completion of the questionnaire, which includes seven sections: 
1) the first records high school students’ travel behavior including transport mode(s) for their travel to 
Chios 
Didimoteichoo
Piraeus 
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school, after-school activities, and weekend activities, for the day before  this survey took place; 2) the 
second includes questions about time use and type of activities that they conduct in a typical day and 
during a typical weekend; 3) the third investigates the behavior of teenagers as road users and drivers; 4) 
the fourth contains questions on attitudes and perceptions of high school students towards driving, eco-
driving, active transport, relationship with parents and peer pressure; 5) in the fifth teenagers are 
presented Stated Preference (SP) scenarios for their  mode to school with attributes such as travel time, 
travel cost, weather, and existence of bikepaths and parking places (respondents are required to rank their 
preferences among five alternatives); 6) the in the sixth teenagers are asked to answer questions about 
their personal experiences with accidents as drivers or passengers; and 7)this last part of the questionnaire 
gathers data about their socio-economic (grades, pocket money, etc.) and household characteristics 
(parents’ education and employment, number of siblings, etc.). In this paper we focus on travel behavior 
of teenagers attending public schools in a typical school day. 
 
The sample that is used in this paper consists of 364 high school volunteering students aged from 12 to 18 
years old: 94 from Piraeus, 104 from Didimoteicho and 166 from Chios. The average age is 15.7 years 
and 42% of them are male, 50% of them are in families with monthly income lower than €2000, almost 
one third (30%) of the teenagers parents are public servants and one quarter is employed in the private 
sector. The average household car ownership is 1.86 and the average household motorcycle ownership is 
1.2. Approximately one third of the participants drive a motorcycle. 
 
Table 2 presents the average time that teenagers spend on their daily after-school activities. Participants 
seem to spend most of their time on studying and on tutorial lessons. Teenagers in Piraeus spend more 
time studying at home in comparison to the other two areas, while teenagers in rural and insular areas 
spend more time on tutorial lessons (either for learning foreign languages or for after school lessons) and 
generally on outdoor activities. Teenagers in the rural and insular areas seem to have more similarities 
with regards to their daily time use. For the activity “Surfing the web”, some teenagers in Didimoteicho 
(12%) stated that they frequently go to internet cafes in order to have internet access, sometimes even 
before school starts. The activity “Going out for entertainment” refers to the time that teenagers spend on 
cafes, hanging around with their friends and playing in the park or neighborhood. As it can be seen in the 
graph, teenagers in Piraeus spend only half the time for out-of-home entertainment than teenagers in the 
other two areas. It is worth noting the substantial difference between the Piraeus teenagers who spend 
twice as much time traveling than their island counterparts and triple that of Didimoteicho.  Table 3 
shows the average travel time per trip purpose in each area. Teenagers in urban area spend much more 
time traveling than teenagers in rural and insular area for all their activities.  
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Table 2: Average time that teenagers spend on their daily after-school activities (in hours) 
 Urban Area - 
Piraeus 
(N=94obs.)
Rural Area - 
Didimoteicho
(N=104obs.)
Insular Area - 
Chios  
(N=166 obs.)
 Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. 
Indoor Activities 
Studying 3 1.74 2.7 1.75 2.6 1.80 
TV 1.3 0.95 1.5 1.54 1.5 1.23 
Surf the web 1.2 1.14 1.4 1.21 1.7 1.36 
Video Games 0.1 0.28 0.1 0.41 0.4 0.77 
Outdoor Activities 
Tutorial lessons 2.2 1.52 2.6 1.92 2.4 1.71 
Going out for entertainment 0.7 0.99 1.4 1.57 1.4 1.90 
Sports 1.5 1.18 1.1 1.32 1.5 2.20 
Travel 1.4 1.12 0.4 0.83 0.7 0.92 
 
 
 
Table 3: Mean Travel time for the outdoor activities per area 
 Urban Area 
(Piraeus) 
Rural Area 
(Didimoteicho) 
Insular Area 
(Chios) 
 Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. 
Home – School 17.2 min. 4.55 11.5 min. 3.21 12.6 min. 3.67 
School - Home 18.1 min. 5.27 11.9 min. 3.38 13.4 min. 3.98 
Tutorial lessons 18.7 min. 5.62 8.2 min. 2.72 13.8 min. 4.01 
Going out for 
entertainment 
21.6 min. 6.34 9.4 min. 2.84 10.5 min. 2.90 
Sports 19.3 min. 5.71 8.6 min. 2.78 12.8 min. 3.74 
 
Figure 1 depicts the tour types and the mean travel time that teenagers conduct in the morning and in the 
afternoon of a typical school day. Note, that since we asked the respondents to describe their activity 
pattern for the day before the survey is conducted (except weekend days), we are assuming that the 
averages numbers obtained correspond to a typical day of the week. The vast majority of high school 
students in Piraeus make simple trips both in the morning and in the afternoon as well. Also, the majority 
of students in Didimoteicho make more simple trips during a typical school day. Teenagers in Chios seem 
to make more simple-tours in the morning, while more combined in the afternoon. Although Chios and 
Didimoteicho are rural areas with low criminality rate, Chios is larger than Didimoteicho and provides 
more opportunities to its residents for leisure activities. 
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Figure 1: Teenagers’ tour types in the morning and in the afternoon of a typical school day 
Considerable heterogeneity is found among these teenagers with 17 different travel patterns in the 
morning teenagers’ tours all with primary purpose going to school (1 simple travel pattern and 16 
combined). The travel patterns with the highest frequencies were: Home-School-Home (HSH), Home-
Sports-School-Home (HSpSH) and Home-School-Café-Home (HSCH).  Figure 2 presents the travel 
characteristics of the morning tour. The Upper level presents the three most frequent morning tour types 
per area. Other denotes other travel patterns with lower frequency. 93% of students in urban area conduct 
simple tour from home to school and back (HSH). Comparing students from Didimoteicho and Chios to 
those from Piraeus, the first ones seem to make more combined tours in the morning. Many of them (18% 
and 16% accordingly) have training before school (HSpSH) and some of them go for coffee after school 
(HSCH). The mean travel time for the trip Home to School is 17.2 minutes in Piraeus, 12.6 minutes in 
Chios and 11.5 minutes in Didimoteicho as it can be seen in the Table 3. It is noted that for the urban area 
there are no HSpSH or HSCH trips reported by the sample. This finding might be due to the relative small 
number of observations from Piraeus utilized for this analysis, and will be tested in follow-up research 
with a larger sample currently being collected. The lower portion of Figure 2 shows the transport mode 
that teenagers use in order to travel to school per tour type in each area. In this paper we present only the 
transport mode for their primary trip to school. 70% of the students use the same mode for the return trip 
to home. Generally, the majority of the students prefer to walk or to cycle to school, with Chios having 
the lowest rates in walking to school. 63% of the teenagers in Chios that have training before school are 
escorted by their parents. Also in Chios many students drive their motorcycles to school. Further analysis 
shows that the majority of teenager drivers drive without having the appropriate driving license with 72% 
of drivers in Chios and 68% of drivers in Didimoteicho to be unlicensed. 
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Figure2: Characteristics of Morning Travel Patterns 
Table 4: Mean Travel Time from Departure to Arrival Point for the Morning Travel Patterns per Area 
  Urban Area (Piraeus) Rural Area (Didimoteicho) Insular Area (Chios)
HSH 
Home - School 16.9 minutes 10.6 minutes 12.0 minutes 
School - Home 17.3 minutes 12.0 minutes 12.9 minutes 
HSpSH 
Home – Sports - 14.1 minutes 15.1 minutes 
Sports-School - 12.4 minutes 14.4 minutes 
School - Home - 13.8 minutes 11.5 minutes 
HSCH 
Home-School - 11.6 minutes 12.2 minutes 
School-Café - 7.9 minutes 10.4 minutes 
Café-Home - 12.9 minutes 14.6 minutes 
 
In their after-school travel patterns teenagers conduct 43 different travel patterns in the afternoon (5 
simple tours and 38 combined). The travel patterns with the highest frequencies are Home-Tutorial 
Lessons-Home (HTH), Home-Park-Home (HPH), Home-Tutorial Lessons-Park-Home (HTPH) and 
Home-Tutorial Lessons-Café-Home (HTCH). Also, 12% of teenagers in Piraeus, 2% of teenagers in 
Didimoteicho and 5% of teenagers in Chios stay at home after school.  Figure 3 presents the 
characteristics of the after-school trips. In the upper level of the graph we show the four afternoon travel 
patterns with the highest frequencies per city. Other denotes other travel patterns that teenagers conduct 
after school. Teenagers in Piraeus make simpler trips in the afternoon than teenagers in rural and insular 
areas. The primary purpose of most of their trips is attending tutorial lessons. Moreover, teenagers in 
Piraeus do not go to parks or play in the neighborhoods. This may be due to the fact that criminality rate 
in Piraeus is higher, especially this period time (economic crisis). In contrast, teenagers in rural and 
insular areas conduct more combined trips in the afternoon and they participate in more outdoor activities. 
 
The lower level of Figure 3 transport modes that teenagers use for their after-school activities is shown 
for each area. Teenagers in Piraeus are escorted by their parents to their after-school activities, especially 
for the simple trips. Also, 29% of teenagers in Piraeus who conduct simple trips and 37% of those who 
conduct combined trips use public transport. The situation is completely different in rural and insular 
areas, presumably due to the limited public transport choices and the reduced frequency of public 
transport in the afternoon, teenagers drive their motorcycles to conduct their after-school activities with 
28% of teenagers in Didimoteicho who conduct simple tours and 47% of those who conduct combined 
tours using their motorcycle. The same is observed in ChiosÚ 39% of those who conduct simple tours and 
47% of those who conduct combined tours driving a motorcycle for the   after-school activities. It is also 
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worth noting that 42% of those who are involved in traffic accidents in Chios and 46% of those who are 
involved in accidents in Didimoteicho are under 18 years old (Hellenic Police, 2011). Due to their 
increased need for transport in combination with the limited public transport choices, teenagers in rural 
areas drive motorized vehicles (especially motorcycles) in order to go to their activities with the consent 
of their parents. This increases the number of road traffic accidents involvement of teenagers 
(Kamargianni et al., 2011). 
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Figure 3: Characteristics of After-School Travel Patterns 
Table 5 presents the average travel time for the afternoon activities that teenagers conduct from the 
departure to arrival point for each travel pattern. 
Table 5: Mean Travel Time from Departure to Arrival Point for the Afternoon Travel Patterns per Area 
  Urban Area 
(Piraeus) 
Rural Area 
(Didimoteicho) 
Insular Area 
(Chios) 
HTH Home -Tutorial Lessons 18.8 minutes 9.5 minutes 14.6 minutes Tutorial Lessons- Home 18.9 minutes 9.6 minutes 14.9 minutes 
HPH Home – Park/ Neighborhood 8 minutes 5.7 minutes 8.2 minutes Park/ Neighborhood – Home 8 minutes 6.3 minutes 8.4 minutes 
HTPH 
Home-Tutorial Lessons 23 minutes 8.8 minutes 14.1 minutes 
Tutorial Lessons –
Park/Neighborhood 
20 minutes 7.9 minutes 15 minutes 
Park/ Neighborhood - Home 15 minutes 8.2 minutes 10.6 minutes 
HTCH Home-Tutorial Lessons 18 minutes 13.5 minutes 16.2 minutes 
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Tutorial Lessons-Café 10 minutes 8.7 minutes 11.3 minutes 
Café-Home 20 minutes 11.8 minutes 16.7 minutes 
 
Table 6 presents teenagers’ attitudes and perceptions about propensity for active transport and parental 
willingness to escort them to their activities. A 7-point scale it is used, where -3= completely 
disagree,..,+3= completely agree. Teenagers in urban area seem to be more sensitive on environmental 
issues and generally more willing to use active transport.  
 
Table 6: Attitudes & Perceptions about Propensity for Active Transport & Parental Willingness to Escort their Children 
 Urban Area 
(Piraeus) 
Rural Area 
(Didimoteicho) 
Insular Area 
(Chios) 
 Mean St. Dev. Mean St. Dev. Mean St. Dev. 
Propensity for active transport 
I am willing to walk, in order to be fit 1.1 1.88 1.0 2.13 0.8 2.24
I am willing to cycle, but I am afraid of being hit by cars -0.1 2.28 -0.6 2.05 -0.6 2.25
I am not willing to walk, because it is time consuming -0.4 2.37 -0.9 2.27 -0.2 2.23
I am not willing to cycle, because it is time consuming -0.5 2.42 -0.8 2.20 -0.9 1.95
If there were bikepaths, I would be willing to cycle  1.17 2.30 0.7 2.29 0.9 2.12
I am willing to substitute motorized trips with active 
transport, in order to protect the environment 0.7 2.17 0.2 2.27 0.8 2.12
I am willing to substitute motorized trips with active 
transport, in order to be fit 0.8 1.92 0.6 1.97 0.9 1.89
Parental willingness to escort their children 
My parents are willing to escort me   0.4 2.01 0.5 2.01 0.7 1.96
A relative of mine escorts me when my parents are not 
available to do so   -0.9 2.32 -0.7 2.01 -0.1 2.18
My parents are afraid of my safety when I walk,  -1.7 2.04 -2.2 1.60 -1.2 1.86
 
To test the factors affecting the type of tours and main mode chosen for the afternoon trips by teenagers 
living in the three study areas, a multinomial logit model (MNL) is estimated for six alternatives taking 
the values of: 1 = Simple trip by active transport (Nr. obs. = 61); 2 = Simple trip by public transport (Nr. 
obs. = 29); 3 = Simple trip by private motorized vehicle (either escorted or drivers) (Nr. obs.  = 111); 4 = 
Combined trip by active transport (Nr. obs. = 38); 5 = Combined trip by public transport (Nr. obs. = 17); 
and 6 = Combined trip by private motorized vehicle (either escorted or drivers) (Nr. obs. = 92). 
The utilities of the Logit Model specific to individual n, n =1, . . . , N are: 
USACT,n = X SACT,n ȕ + ȞSACT,n (simple trip by active transport) 
USPT,n = ĮSPT +XSPT,nȕ + ȞSPT,n (simple trip by public transport) 
USMOT,n = ĮSMOT + XSMOT,nȕ + ȞSMOT,n (simple trip by private motorized vehicle) 
UCACT,n = ĮCACT + XCACT,nȕ + ȞCACT,n    (combined trip by active transport) 
UCPT,n = ĮCPT  + XCPT,nȕ + ȞCPT,n   (combined trip by public transport) 
UCMOT,n = ĮCMOT + XCMOT,nȕ + ȞCMOT,n  (combined trip by private motorized vehicle) 
The vector X contains explanatory variables associated with fixed parameters included in the column ȕ 
with components ȕk , k = 1,.,K. The coefficients Į represent the alternative specific constants of each 
alternative (defined for five of the six alternatives, while the remaining alternative serves as the base 
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case). Finally, v are iid extreme value error terms. An MNL model is estimated using the Biogeme 
software (Bierlaire, 2003). Other model structures (including MMNL with additional random coefficients 
and Nested Logit models; Ben-Akiva et al., 1985) were also investigated, but were not justified by the 
data estimation results nor by the statistical tests performed.  
Two latent variables, namely “Propensity for Active Transport” and “Parental Willingness to Escort their 
Children” are included as explanatory variables in the model estimations. The descriptive statistics of the 
indicators of these latent variables are presented in Table 4. A sequential model estimation is used to 
incorporate the latent variables in the choice model (a more detailed description of the methodology can 
be found in  Kitrinou et al., 2010 for more details).  In the first step the latent factor is estimated using a 
factor analytic approach.  In the second step these latent variables are used as independent variables in the 
mode choice model.  
 
Table 7: Model Estimation Results  
Variable Name MNL
Coef. Est. t-stat 
Constant (specific to Simple trip by public transport) -1.11 -1.60 
Constant (specific to Simple trip by private motorized vehicles) 0.138 0.52 
Constant (specific to Combined trip by active transport) -0.86 -2.54 
Constant (specific to Combined trip by public transport) -1.91 -3.56 
Constant (specific to Combined trip by private motorized vehicles) 0.371 1.09 
Residence Piraeus (specific to Simple trip by public transport) 2.65 3.74 
Residence Piraeus (specific to Simple trip by private motorized vehicles) 0.689 1.66 
Residence Piraeus (specific to Combined trip by active transport) -0.301 -0.48 
Residence Piraeus (specific to Combined trip by public transport) 1.35 1.94 
Residence Piraeus (specific to Combined trip by private motorized vehicles) -0.217 -0.40 
Residence Chios (specific to Simple trip by public transport) 0.733 0.92 
Residence Chios (specific to Simple trip by private motorized vehicles) 0.737 1.97 
Residence Chios (specific to Combined trip by active transport) 0.828 1.76 
Residence Chios (specific to Combined trip by public transport) 0.523 0.71 
Residence Chios (specific to Combined trip by private motorized vehicles) 0.910 2.30 
Father Occupation: Employee in private sector (specific to Combined trips by  motorized vehicles) -0.797 -2.06 
Family Status (specific to Simple trips by public transport modes) -1.37 -2.78 
Gender (specific to Combined trips by  motorized vehicles) -1.19 -4.31 
Time spend on going out for entertainment (specific to Combined trips by private motorized vehicles) 0.223 2.77 
Parental willingness to escort their children (specific to Combined trips by private motorized vehicles) 0.358 2.49 
Propensity for active transport (specific to Combined trips by active transport) 0.445 2.12 
SUMMARY STATISTICS 
Number of observations 348 
Initial log-likelihood -623.532 
Final log-likelihood -506.740 
Rho-square 0.187 
Adjusted Rho-square 0.154 
 
Table 5 presents the model estimation results. The independent variables that were found significant 
include: (1) the gender; (2) the residence area (Piraeus and Chios – Didimoteicho is the base case);   (3) if 
father is employee in private sector; (4) the family status (takes the price 1 if teenager lives with both 
parents, 0 otherwise); (5) the time that teenagers spend on going out for entertainment in a typical school 
day; (6) the parental willingness to escort their children; and (7) the teenagers’ propensity for active 
transport. 
The model estimation results can be summarized as follows: 
- Teenagers tend to conduct the afternoon trips (either simple or combined) by private motorized vehicles. 
- Teenagers in the urban area choose public transport for their afternoon trips, while in the rural and 
insular areas they either prefer active transport or private motorized vehicles. 
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-If the father is a private sector employee, teenagers neither use private motorized vehicles nor conduct 
combined afternoon tours.  This might be due to the fact that employees in the private sector work many 
hours, so they do not have time to escort their children. 
- Teenagers living with one of their parents conduct more simple trips in the afternoon by public 
transport.   
-  Males make more combined trips with motorized vehicles than girls. 
- The “Propensity for active transport” affects positively the realization of combined trips by active 
transport. - The “Parental willingness to escort their children” affects positively the combined trips by 
private motorized vehicles. 
4. Conclusions and Further Research 
The analysis presented in this paper demonstrates several findings regarding Greek teenagers’ travel 
behavior. Although itisunknownifthesefindingsarerepresentativeofeverysimilarlocalitytoeachof
thethreeplacesinGreece,moreimportantarethedifferencesfoundamongthethreeplaces.Thisis
indicativeofthebehavioralheterogeneityamongthestudyareas.
Seventeen (17) travel patterns were recognized for the morning trip to school and forty three (43) for the 
after-school activities. Having fewer constraints in the afternoon, teenagers conduct more outdoor 
activities. Travel times analyzed by residence area, show that teenagers in urban areas spend twice as 
much time on traveling compared to insular areas, and triple time compared to rural areas.   
 
The majority of the adolescents walk or bike to school, while a significant portion use public transport. 
This fact changes for the after-school activities in rural and insular areas, as public transport options are 
limited, thus increasing the use of private motorized vehicles. One third of the participants drive its own 
motorcycle, not holding   a driving license in many cases, thus increasing the risk of an accident.  
 
The model estimation results show that gender, family status, parents’ occupation and time use affect 
significantly the teenagers’ travel patterns and mode choice for their after-school activities. Moreover, the 
residence area seems to play the most important role in the type of travel pattern and mode choice. 
Teenagers in urban areas conduct simple trips in the afternoon by public transport, while teenagers in 
rural and insular areas conduct combined tours with private motorized vehicles.  
 
From a transportation planning perspective, there is an imperative need to increase the frequency of 
public transport in the afternoon in rural and insular areas, in order more underaged individuals to have 
the opportunity to participate in outdoor activities located further away. Furthermore, the design of safe 
routes is of high importance in order to increase active transport not only for school but also for after-
school activities. Parental education for active transport is also imperative, as modern childhood raise has 
increased escorting and decreased active transport and physical exercise significantly, a fact affecting not 
only traffic congestion and environmental pollution, but teenagers’ health as well. 
 
Although this paper highlights some characteristics of teenagers’ travel behavior, the results raise 
questions for future investigation. One significant issue that needs further research is the effect of the 
residence area which affects travel behavior and mode choice, but at the same time represents the urban 
environment, the quality of life, different values, attitudes and perceptions. Another issue for further 
exploration is the perception of safety. How safe do teenagers feel in each area when they are traveling? 
How does the perception of safety affect modal choice and travel patterns? Finally, what are the 
constraints to active transport? How social networking and time use affect travel patterns?  
 
Further research includes an extended data collection effort for the urban area, in order to verify the 
findings presented in this paper.  Further modeling efforts will include the development of simultaneous 
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combined discrete and latent variable models of teenagers’ travel and transport behavior and attitudes and 
perceptions regarding time use, social networking, driving style and past experiences. The findings will 
be used to promote policies for enhancing the use of sustainable transport modes and increasing safety 
and security of teenagers’ trips. 
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